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Abstract 
This study attempted to develop a quantitative analysis procedure for analyzing 
Cantonese-speaking children's expressive syntax. Saffran, Berndt and Schwartz (1989)'s 
production analysis for agrammatic aphasics was modified by incorporating Chao (1968) 
and Cheung (1972)'s grammars of spoken Chinese/Cantonese. Narratives were collected 
from 12 normal four-year-olds and 12 normal seven-year-olds in a story retelling task. The 
modified procedure was used to analyze the narratives obtained so as to evaluate its 
usefulness in differentiating children with different syntactic abilities. Analysis of Variance 
suggested that 14 out of 24 indices (distributed at different levels of syntactic analysis) 
were sensitive to developmental changes. The analysis procedure is generally useful in 
distinguishing children of different syntactic abilities, particularly in the area of complex 
sentence structure development. Quantitative measures also suggest age related 
development of syntactic length and complexity, particularly the development of complex 
modifier, coordination, subordination and serial verb construction. Completeness of 
utterances also improves with age. 
Recently, there have been some attempts to describe and analyze the grammar of 
spoken Chinese (e.g. Chao, 1968; Li & Thompson, 1981; etc.). Grammatical descriptions 
of Cantonese, a dialect of Chinese, are also available (Cheung, 1972; Ko, 1980; etc). 
Nevertheless, a consensus as to which grammar is the "best" description of Chinese, or 
Cantonese, has not been reached. There are also very few attempts to adopt these 
grammatical descriptions in the study of syntactic development in young children with or 
without language disability. As a result, speech therapists in Hong Kong face great 
difficulty when they attempt to assess the syntactic disability of Cantonese-speaking 
children referred to them. A systematic procedure with clear grammatical framework for 
investigating the syntactic development as well as syntactic disorders of Cantonese-
speaking children is not available at present. In daily practice, speech therapists use 
versions of English evaluation tools and norms from foreign countries, e.g. Language, 
Assessment, Remediation & Screening Procedure (LARSP) (Crystal, 1982). Some 
researchers have also attempted to modify English version of evaluation tools for studying 
language development of Cantonese-speaking children (Cheung, Law, Ng and Tse, 1991). 
Since Cantonese syntax is very different from English, adaptation of the information and 
tools available in English to Cantonese raises many problems. For instance, applying 
LARSP to Cantonese language sample involves considerable restructuring of the profile 
and reformation of the syntactic categories to be charted. One example of the problems 
is the obligatory use of subjects in English as opposed to Cantonese. According to Kwong 
(1992), subjectless sentences accounted for a relatively large proportion of all utterances 
produced by three, four and five years old Cantonese-speaking children and there was no 
difference across age groups. When using LARSP for analysis, it may lead to a false 
conclusion as to which stage the children are at with respect to their syntactic 
development, as they may use a large proportion of subjectless sentences that are typical 
in the speech of children at an earlier stage according to LARSP. Hence, it is desirable 
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to have a tool acknowledging Cantonese syntax. 
Saffran, Berndt & Schwartz (1989) introduced a quantitative analysis procedure 
for analyzing the narrative speech sample of their agrammatic aphasic subjects. The 
procedure involves quantification of various grammatical categories. An advantage of this 
procedure is the derivation of a set of indices, which can reflect the complexity of various 
grammatical structures. This differs a lot from other quantitative analyses (e.g. 
Developmental Sentence Analysis, Lee, 1974) in that those analyses aim at producing a 
single complexity score. Such a "global" complexity score contributes little to the 
understanding of the actual performance at different levels of sentence construction. 
Another example of quantitative measure is the utterance length, such as Average Length 
of Sentence (ALS) proposed by Nice (1925) (cited in Ingram, 1989) and Mean Length of 
Utterance (MLU) (Brown, 1973). Referring to the measures of length alone can readily 
lead to making superficial judgments of subjects' syntactic ability, and the nature of the 
underlying grammatical skills tends to be obscured. Measures of length are particularly 
unreliable as subjects' ages increase, owing to the increased response variability and 
embedding (Crystal, Fletcher & Garman, 1989). Hence, length measures alone are 
insufficient for revealing grammatical development or change. 
In a preliminary study (Chan, Fung, Lai, Shum & Wong, 1991), the quantitative 
analysis procedure proposed by Saffran et al (1989) was modified on the basis of 
Cantonese grammar suggested by Cheung (1972). The result of the study indicated that 
the procedure was generally useful for analyzing Cantonese aphasic speech. Significant 
differences were found between normal and aphasic subjects on many of the indices. This 
implies that Cantonese grammar can be incorporated well into the framework of the 
analysis procedure and the modified procedure is applicable for analyzing Cantonese 
Syntax. An interesting question arises from this : Can the quantitative analysis be further 
modified so that it can be used to analyze Cantonese-speaking children's syntax? The 
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present study attempts to address this question by modifying the procedure with reference 
to the grammatical analysis framework proposed byChao (1968), a grammar of Cantonese 
proposed by Cheung (1972), as well as data on grammatical acquisition (Brown, 1973; 
Crystal & co-workers, 1989; Owens, 1988; Zhu, 1979; etc.). The study also aims at 
providing preliminary data and insight on the syntactic development of Cantonese-
speaking children in Hong Kong. 
METHOD 
Subjects 
The present sample consisted of 24 boys and girls, equally divided by sex into two 
age groups: 12 younger children aged four years three months to four years ten months, 
and 12 older children age seven years three months to seven years nine months. All the 
children are native speakers of Cantonese, with no visual or auditory impairments and 
considered as normal learners by their teachers. 
Procedure 
1. Elictiation of Narrative Speech Sample 
The experimenter interviewed each subject individually in a quiet room. Rapport 
was gained through conversation and free play. At first, the experimenter told the child 
a story (adapted from a simple English story "Ann & Ben"1 ) constructed to give a 
syntactically balanced text2 (Appendix G). A wordless picture book was used to illustrate 
the story. The child was then asked to retell the story, with the help of the picture book, 
lMAnn and Ben", Macmillan Education. 
^ e "standard" story text was constructed in such a way that all the structures tapped in this 
analysis were included. 
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to another experimenter he/she played with in the waiting room. Details of the elicitation 
procedure are contained in Appendix A(I). 
2. Transcription of the Narrative Sample 
The tape-recorded narratives were all transcribed orthographically by the 
experimenter who was present when the narrative samples were collected. Details of the 
transcription conventions are given in Appendix A(II). 
3. Extraction & Segmentation of the Narrative 
The total corpus of the narrative produced by each subject was reduced to a 
narrative core from which the following were excluded: direct responses to or repetitions 
of experimenter's speech, stereotyped and self-repeated utterances, utterances that were 
subsequently repaired. Guidelines for the exclusion of these elements from analysis are 
stated in Appendix A(III). The narrative core was then divided into utterances based on 
syntactic and prosodic boundary markers, with less weight given to semantic markers. 
Segmentation of the narrative sample into utterances is stated in greater detail in 
Appendix A(IV). 
4. Modification of the Analysis Procedure 
The framework of the present analysis is based on Saffran et al (1989)'s analysis 
procedure. Chinese grammar (Chao, 1968) and Cantonese grammar (Cheung, 1972) are 
incorporated into the analysis framework so as to reflect the unique characteristics of 
Cantonese syntax. The analysis is conducted in terms of Lexical Category, Auxiliary Usage, 
Aspect Marker Usage, Classifier Usage, Phrase Structure, Clause Structure, Connective 
Usage and Utterance Particle Usage. 
In Saffran et al (1989)'s study, the indices were classified under three headings: 
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Lexical Content, Auxiliary Analysis and Structural Analysis (Appendix E, F). As some 
items included in the analysis (e.g. proportion of closed class words, speech rate) were 
employed to tap specifically those areas that are highly at risk among agrammatic 
aphasics, these indices are unlikely to be relevant for the analysis of children's syntactic 
development. Hence, they were excluded in the present analysis. 
Owing to the different nature of English and Cantonese, some indices in the 
original study were discarded, e.g. Inflection Index, Proportion of Well-formed Sentences. 
Little is known about the acquisition of aspect marker (AM), classifier and utterance 
particles (UP) in Cantonese which are absent in English. Thus, the type-token ratio and 
the extent of usage of these elements were included in the present analysis to investigate 
whether there was a developmental change in the use of these elements. 
Chao (1968) claims that the structure of a full sentence in Chinese has two 
immediate constituents, a subject and a predicate. The grammatical meaning of subject 
and predicate is topic and comment, rather than actor and action. According to this claim, 
the subjects in Chinese sentences need not be noun phrases and the predicates need not 
be verb phrases. For this reason, structural analysis was split into clause and phrase level, 
with phrase level analysis dealing with noun and predicative phrase expansion and clause 
level analysis dealing with subject and predicate elaboration. Hence, the indices reflecting 
the elaboration of noun phrases, predicative phrases, subjects and predicates are derived 
separately according to their respective levels of grammatical organization. 
According to Brown (1973), embedding and coordination appear at around stage 
III (MLU:2.75-3.0) and stage IV (MLU:3.0-3.75). Many authors (Chomsky, 1969; Owens, 
1988, Tager-Flusberg, de Villiers & Hakuta, 1982; Zhu, 1986) agree on the early 
appearance of composite sentences ( compound and complex sentences) but also support 
the notion that the development of these complex sentence structures continues up to the 
school ages. Hence, the Composite Index which reflects the extent of composite sentence 
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usage is included in the present analysis. Connective Analysis is also included to evaluate 
the extent of connective usage in phrasal, clausal and sentential co-ordination and sub-
ordination. 
After modification, the Production Analysis Worksheet (Appendix C) contains 26 
columns for entry of utterance type, number of morphemes, number of various 
grammatical categories and number of elements indifferent grammatical structures. Totals 
for each variable can then be entered into the Production Analysis Summary Sheet 
(Appendix D), by which 24 indices can be derived: 
Lexical Category: 
1. Proportion of Nouns carrying Determinative Structures 
2. Noun to Pronoun Ratio 
3. Noun to Predicative Ratio 
4. Average Number of Modifiers used per Utterance 
Auxiliary Analysis: 
5. Proportion of Predicatives carrying Auxiliaries 
6. Type-to-Token Ratio of Auxiliaries 
Aspect Marker Analysis: 
7. Proportion of Predicatives carrying AM 
8. Type-to-Token Ratio of AM 
Classifier Analysis: 
9. Type-to-Token Ratio of Classifier 
Phrase Level Structural Analysis: 
10. Noun Phrase (NP) Expansion Index 
11. Predicative Phrase (PP) Expansion Index 
Clause Level Structural Analysis: 
12. Proportion of Complete Sentences (PropC) 
13. Proportion of Morphemes in Complete Sentences (PropMC) 
14. Mean Syntactic Length (MSL) 
15. Mean Subject Length 
16. Subject Elaboration Index (SubE) 
17. Mean Predicate Length 
18. Predicate Elaboration Index (PredE) 
19. Structural Elaboration Index (StructE) 
20. Average No. Compound/Complex clauses per Utterance 
Connective Analysis: 
21. Type-to-Token Ratio of Connectives 
22. Average Number of Connective used per Utterance 
Utterance Particle Analysis: 
23. Type-to-Token Ratio of UP 
24. Proportion of Utterances carrying UP 
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Table 1 
Group Means and ANOVAs 
INDICES 
1) Determinative Structure Index 
2) Noun to Pronoun Ratio 
3) Noun to Predicative Ratio 
4) Modifier Index 
5) Auxiliary Usage Index I 
6) Auxiliary Usage Index II 
I) 7) Aspect Marker Usage Index I 
8) Aspect Marker Usage Index II 
I 9) Classifier Index 
10) NP Expansion Index 
11) Predicatives Expansion Index 
12) Proportion of Morphemes in "S" 
13) Mean Syntactic Length 
14) Proportion of Complete "S" 
15) Mean Subject Length 
16) Subject Elaboration Index 
17) Mean Predicate Length 
18) Predicate Elaboration Index 
19) Structural Elaboration Index 
20) Composite Index 
21) Connective Usage Index I 
22) Connective Usage Index II 
| 23) Utterance Particle Index I 
24) Utterance Particle Index II 
MEAN (S.D.) 
4-year-old 
0.506(0.184) 
4.72(4.406) 
0.889(0.188) 
1.262(0.233) 
9.1 xlO*3 (0.016) 
0.250(0.433) 
0,313(0.087) 
0.236(0.059) 
0.479(0.131) 
1.397(0.275) 
0.817(0.090) 
0.690(0.114) 
7.510(0.827) 
0.561(0.131) 
1.588(0.266) 
0.588(0.266) 
3.01 (0.287) 
2.01 (0.287) 
2.596(0.298) 
0.136(0.063) 
0.420(0.210) 
0.327(0.240) 
0.490(0.401) 
0.092(0.091) 
7-year-old 
0.462(0.106) 
3.35(1.449) 
0.782(0.132) 
2.278 (0.456) 
0.036(0.033) 
0.525(0.422) 
0.226(0.049) 
0.258(0.060) 
0.301 (0.094) 
1.423(0.173) 
0.969(0.131) 
0.912(0.047) 
10.15(0.897) 
0.852(0.071) 
1.897(0.490) 
0.897(0.490) 
3.871(0.435) 
2.871(0.435) 
3.77(0.824) 
0.341(0.106) 
0.285(0.142) 
0.719(0.195) 
0.442(0.296) 
0.578(0.378) 
ANOVAs 
Variance Ratio 
F(l,22) 
0.48 
0.95 
2.38 
43.30 
6.20 
2.27 
8.38 
0.73 
13.40 
0.07 
10.06 
35.76 
51.64 
42.32 
3.39 
3.39 
29.99 
29.99 
19.67 
30.72 
3.11 
17.64 
0.10 
17.22 
Probability 
i P 1 
N.S. J 
N.S. 1 
N.S. 1 
< o.oooi 1 
0.02 1 
N.S. 1 
<0.01 1 
N.S. 1 
< 0.005 1 
N.S. 1 
<0.01 1 
< 0.0001 1 
< 0.0001 J] 
< 0.0001 1 
N.S. 1 
N.S. 1 
< 0.0001 || 
< o.oooi 1 
< 0.0005 1 
< o.oooi 1 
N.S. 1 
< o.ooi 1 
N.S. 1 
< o.ooi 1 
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5. Analysis of the Narrative Sample 
The extracted narrative core was subject to analysis by using the Production 
Analysis Worksheet and the Production Analysis Summary Sheet. Guideline for the 
charting procedure and derivation of indices are provided in Appendix B. 
RESULTS 
Production Measures 
Performance across the two age groups on some of the production measures are 
presented in the form of bar charts (Fig. 1-8). For each of the indices, the results were 
subject to an one-way analysis of variance (ANOVA) to determine the differences and 
their levels of significance between the two age groups. The results of the ANOVAs are 
summarized in Table 1. 
Lexical Category 
The first four indices in Table 1 are classified as analysis of lexical category. 
Among the four indices, only the Modifier Index shows significant difference between the 
means of the two subject groups ( F i ^ 43.30, p<.0001). Figure 1 is the graphical 
representation of the average number of modifiers used (including attributives and 
adverbials) per utterance by subjects in the two age groups. It is obvious from the graph 
that there is an age-related development in the usage of modifiers and the Modifier Index 
is sensitive to this developmental change. 
The proportion of noun carrying determinative structure, the Noun to Pronoun 
ratio and the Noun to Predicative ratio do not show statistically significant age differences. 
This suggests a lack of quantitative change across ages with respect to these lexical 
categories. 
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Figure 1: Modifier Index 
I A g e 4 E 3 . A g e T 
Number of attributives and adverbials / Total number of sentences 
Auxiliary Analysis 
Auxiliary Usage Index I tells the extent of auxiliary usage with reference to the 
number of predicatives. ANOVA result suggests a statistically significant difference 
between the two subject groups (F1>22=6.2, jcK.02), with the 7-year-olds using more 
auxiliaries in their narratives (Figure 2). 
Figure 2: Auxiliary Usage Index I 
Number of auxiliaries / number of predictive in the nrrative 
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The type-to-token ratio of auxiliary is reflected by the Auxiliary Usage Index II in 
Table 1. No significant difference is found between the two age groups. Although the 
mean type-token ratio of the seven-year-olds doubles that of the four-year-olds (0.525 and 
0.25 respectively), the standard deviations for both groups are comparable to their 
respective means. This indicates large within group variation and large overlap between 
groups and thus no consistent trend can be found. 
Aspect Marker Analysis 
The Aspect Marker (AM) Usage Index I showed the quantity of AM used with 
respect to the number of predicatives. ANOVA reveals a significant difference between 
the two subject groups (FU2=8.38,p< .01).By referring to Figure 3, it can be noted that 
the four-year-olds generally scored higher in this measure than the seven-year-olds. In 
another word, a larger proportion of predicatives in younger subjects' narratives were 
marked with aspect compared with the older subjects. 
Figure 3: Aspect Marker Usage Index I 
Number of aspect markers / number of Predicatives in the smple 
No significant difference was found between the two subject groups with regard 
to the type-token ratio of AM. 
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Classifier Analysis 
The Classifier Index reflects the type-to-token ratio of classifier. There is a 
significant difference between the two subject groups on this measure (Flt22= 13.4,/?< .005). 
As can be seen from Figure 4, seven-year-olds generally had lower classifier type-token 
ratios compared with the younger age group. 
Figure 4: Type-Token Ratio of Classifier 
_£Xf 
^ o . i 
o 
f i @ a c s « h - i l R j o l l = > G i l J l _ H B / < \ O F = I Z > K E 
© u IoJ«3?c:* I Age 4 S3 Age 7 
Number of classifier type / Number of clssifiers 
Phrase Level Structural Analysis 
Phrase level analysis consists of investigation of noun phrase(NP) expansion and 
predicative phrase (PP) expansion. The NP Expansion Index was derived from dividing 
the total number of open class words, pronouns, classifiers, determinative structures and 
connectives in the NPs by the total number of NPs. One is subtracted from the resultant 
value so that a score of zero indicates that the NP contains only the head noun. No 
significant age difference is found, indicating that the complexity of the NPs (in terms of 
quantity) produced by both groups* subjects is similar. 
PP Expansion Index was obtained by dividing the total number of open class 
words, auxiliaries, negative particles, AMs and complements in the PPs by the total 
number of PPs. Again, a score of zero indicates the lack of modification of the 
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predicatives by those elements stated above. The difference of this index between the two 
age groups is statistically significant (F122=10.06, ;?< .01).PPs of seven-year-olds were 
more elaborated with the increasing use of adverbials, auxiliaries, negative particles and 
complements. 
Clause Level Structural Analysis 
Clause level analysis is divided into three sub-sections, namely general measure, 
sentence structure elaboration and composite sentence usage. 
The general measures employed include proportion of complete sentences 
(PropC), proportion of morphemes in complete sentences (PropMC) and the mean 
syntactic length (MSL). All of these three measures show statistically significant 
differences between the two subject groups at p<.0001 level. The indices PropC and 
PropMC address similar aspect, i.e. complete sentence usage. Both indices display similar 
trend across subjects in both age groups. A distinct difference between the two subject 
groups can be seen from Figure 5. The complete sentences accounted for slightly more 
than half of the total number of sentences in the four-year-olds' narratives while that 
increased to about 85% in the seven-year-olds' stories. 
Figure 5: Proportion of Complete Sentences 
<=*<& -f o K l o o j a l h i B E ^ C 3 « < r > I J O L H F K 
• Age 4 Age 7 
No. of Complete Sentences / Total No. of Sentences 
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The MSL is the mean length of complete sentences in terms of morphemes. The 
group means of MSL are 7.51 and 10.15 morphemes for the four- and seven-year-olds 
respectively (Table 1). This reflects an increase in utterance length as age increases. 
ANOVA confirms that this increase is statistically significant (F1)22=51.64,/?. 0001). Figure 
6 shows the distinct difference between the two age groups on this measure. 
Figure 6: Mean Syntactic Length 
A g e A K J A g e T 
No. morphemes in complete sentences / No. complete sentences in the narrative 
Sentence structure elaboration is examined by calculating the indices of subject 
elaboration, predicate elaboration and structural elaboration. Subject Elaboration Index 
(SubE) is the average number of open class words and pronouns in each subject, while 
Predicate Elaboration Index (PredE) is the average number of open class words and 
pronouns in each predicate. The difference in the extent of subject elaboration does not 
reach a statistically significant level but significant increase is found for predicate 
elaboration (FU2=29.99,/?<.0001). The SubE scores are added to the PredE scores to 
yield an overall structural elaboration measure (StructE). A significant increase in the 
StructE can be noted in Figure 7. ANOVA result proposes that this increase is statistically 
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significant. Since subject elaboration as a result of increasing age is minimal, the higher 
StructE scores of the seven-year-olds are mainly attributed to the elaboration of 
predicates. The high correlation between PredE and StructE (r=.90) supports this notion. 
Figure 7: Structural Elaboration Index 
Overall subject and predicate elaboration in sentences in the narratives 
The use of composite sentences is documented by the average number of co-
ordinated clauses and/or sub-ordinated clauses used in each utterance (Composite Index). 
There is a significant difference (F1)22=30.72,/?<.0001)between the means of the two age 
groups (0.136 and 0.341 for four- and seven-year-olds respectively). Figure 8 shows the 
difference in graphical form. The substantially higher incidence of co-ordination and sub-
ordination in the seven-year-olds' narratives confirms the relatively late development of 
these complex sentence structures. The use of these composite sentences contributed to 
the increase in the MSL, as shown by the moderately high correlation coefficient between 
these two variables (r=.80). 
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Figure 8: Composite Index 
No. of cood. clauses and subord. clause / total No. of sentences in the sample 
Connective Analysis 
The average number of connectives used per utterance is reflected by the 
Connective Usage Index II. The mean score of the seven-year-olds doubles that of the 
four-year-olds (Table 1), and the difference is statistically significant (FU2=17.64,j7<.001). 
The older subjects used more connectives than the younger subjects in connecting 
elements in phrases (phrasal co-ordination), clauses in sentences (clausal co-
ordination/sub-ordination) and sentences in the narrative (discourse cohesion). 
Type-to-token ratio of connective (Connective Usage Index I) fails to show 
significant age differences. 
Utterance Particle Analysis 
The extent of utterance particle usage is evaluated by calculating the proportion 
of utterances carrying UPs (Utterance Particle Index II). Significant difference is found 
between the two subject groups in the quantity of UPs used (Flt22= 17.22,/?<.001). The 
older subjects as a group tended to use more UPs when retelling stories. Four out of 
twelve subjects in the younger age group didn't use any UP while for the remaining 8 
subjects, the proportion of utterances with UPs kept below 38%, with an average of 9%. 
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Utterance Particle Index I represents the type-token ratio of UP. ANOVA failed 
to show significant difference between the two age groups. 
Reliability 
To investigate the reliability of the analysis procedure, intrarater and interrater 
reliability were examined. Results are shown in Table 2. 
Intrarater Reliability 
The intrarater reliability was evaluated through repeated scoring of two narrative 
speech samples by the same scorer with two-week interval between the two scorings. 
Percentage discrepancy was computed between the two scores on each index ([(X-
Y)/X]xlO0, where X is the higher of the two scores). With reference to Table 2, the extent 
of agreement was quite high. 
Perfect agreement was obtained in more than half of the cases (30/48). Only 
4%(2/48) of the cases resulted in discrepancy of more than 5%. 
16 
Table 2 
Intrarater & Interrater Reliability 
INDICES 
I 1) Det. Structure Index 
|| 2) Noun-Pronoun Ratio 
3) Noun-Predicative Ratio 
1 4) Modifier Index 
| 5) Aux. Usage Index I 
1 6) Aux. Usage Index II 
1 7) Aspect Mark. Index I 
1 8) Aspect Mark. Index II 
| 9) Classifier Index 
|| 10) NP Expansion Index 
|| 11) Predicative Exp. Index 
12) Prop. Morpheme in "S" 
| 13) Mean Syntactic Length 
14) Prop. Complete "S" 
|| 15) Mean Subject Length 
|| 16) Subject Elab. Index 
|| 17) Mean Predicate Length 
1 18) Predicate Elab. Index 
1 19) Structural Elab.Index 
| 20) Composite Index 
|| 21) Connective Index I 
1 22) Connective Index II 
1 23) Utt. Part. Index I 
| 24) Utt. Part. Index II 
Percentage Discrepancy in Total Scores (%) | 
Intrarater 
Subject f 
0.0 
0.0 
3.48 
3.70 
0.0 
0.0 
5.71 
0.0 
0.0 
2.0 
0.0 
0.0 
0.0 
0.0 
1.84 
4.76 
2.74 
4.17 
4.31 
0.0 
0.0 
0.0 
0.0 
0.0 
Subject E 
0.0 
0.0 
0.0 
1.69 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.67 
0.0 
4.41 
0.0 
0.0 
0.0 
2.58 
3.48 
2.71 
2.78 
0.0 
7.4 
0.0 
3.75 
Interrater | 
Subject h 
3.9 
8.5 
8.11 
0.0 
0.0 
0.0 
4.65 
0.0 
0.0 
1.2 
1.3 
5.66 
6.05 
15.2 
2.04 
6.38 
3.6 
4.98 
5.19 
0.0 
0.0 
0.0 
13.8 
10.9 
Subject K | 
5.1 1 
7 1 
2.67 1 
2.73 
2.08 1 
0.0 1 
5.11 1 
5.2 
5.56 1 
16.88 1 
5.24 1 
1.27 
4.21 
1.41 1 
5.0 1 
6.24 
10.8 
14.14 
4.38 1 
10.0 1 
26.3 1 
6.67 1 
0.0 1 
714 J 
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Interrater Reliability 
The interrater reliability checks were completed for the extraction of narrative core 
and computation of indices. One narrative from each group was chosen for re-scoring by 
another scorer, who followed the instructions set in Appendix A and B. The results 
obtained by two independent scorers were compared. Agreement percentages of narrative 
extraction are 89% and 94%. The reliability of the various indices in the production 
analysis was computed by the same means as in the intrarater reliability (Table 2). Perfect 
agreement was obtained in 21% (10/48) of the cases, and another 31% of cases resulted 
in less than 5% discrepancy. Only in 15% (7/48) of the cases did the discrepancy exceed 
10%. The high level of disagreement in computation of some of the indices (e.g. 
Utterance Particle Indices I & II, Composite Index and Connective Usage Index I) was 
due to the relatively low scores obtained for those indices, in which a slight mismatch in 
the scores resulted in a large percentage of discrepancy. 
Summary 
Significant quantitative differences were found between four and seven years of 
age in the following aspects: 
(a) use of modifiers (attributives and adverbials) 
(b) use of auxiliaries 
(c) use of aspect markers 
(d) classifier usage 
(e) predicative phrase expansion 
(f) use of complete sentence construction 
(g) length of complete sentences 
(h) predicate elaboration 
(i) overall structural elaboration 
(j) use of coordination and subordination 
(k) connective Usage 
(1) utterance particle usage 
Generally, the seven-year-old group scored higher in all the areas mentioned 
above, with the exception of aspect marker and classifier usage. The extent of aspect 
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marker usage and the classifier type-token ratio decreased as age of subjects increased. 
Good intra-rater reliability in the scoring procedure was obtained. Inter-rater 
reliability was good for extracting narrative core and fair to good for scoring. 
DISCUSSION 
The results of this study show that the syntactic ability of four-year-old children 
differs from that of seven-year-olds in the context of story retelling. The differences can 
be reflected by some of the quantitative measures of this modified production analysis 
while other measures fail to show these age differences. 
Lexical Category 
In the lexical category analysis, scores of Modifier Index are found to increase with 
increasing age. Older children tend to use more attributives and adverbials in their 
narratives. This concurs with Zhu(1979)'s findings with Mandarin speaking children 
between the age of three to six. The present study suggests extension of this growth of 
modifier usage to seven years of age. According to Kwong(1992), however, the quantity 
of modifiers used by Cantonese-speaking children increased most rapidly between the age 
of three and four and no significant increase was found between the age of four and five. 
The mismatch between the two studies can be explained by two reasons. Firstly, the 
definition of modifier is different in the two studies. Affixed modifiers such as classifiers 
and demonstratives were included in Kwong's analysis of modifier usage while the present 
analysis only includes attributives and adverbials. Kwong(1992) claims that the use of 
circumstantial modifiers (which correspond to the modifiers in the present study) 
obviously increases at the age of five. This supports findings of the present study in that 
the use of attributives and adverbials increases with subjects' age, and this increase occurs 
at least up to seven years of age. This increase can be attributed to the development of 
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children's cognitive ability, such as the maturation of temporal and spatial concepts 
(Moore, 1973) and the improved cognitive ability within the period from age five to seven 
to discriminate perceptual attributes (Owens, 1988). Secondly, the tasks are different in 
the two studies. In Kwong's study, language samples are conversation during free play , 
which are likely to involve more here and now topics, and a large proportion of 
incomplete/ elliptical/ subjectless utterances are produced in all age groups. The here and 
now topics may restrict the use of some temporal and spatial adverbials, and the 
incomplete/ elliptical/ subjectless utterances may reduce the number of elements that can 
be modified by attributives or adverbials. Both of these reasons can lead to a non-
significant increase in the usage of modifiers by children in Kwong's study, as contrasted 
with the findings of the present study. 
The Determinative Structure Index, Noun to Pronoun Ratio and Noun to 
Predicative Ratio are all speculative in nature. They reflect the areas that are highly at 
risk in the agrammatic aphasics. It is not known whether there are developmental changes 
regarding these aspects. Findings of this study did not reveal any differences on these 
measures across the two age groups. These results imply that the usage of determinative 
structure, noun, pronoun and the relationship between noun and predicative are relatively 
stable by the age of four. It is interesting, however, to investigate whether there are 
consistent patterns in the scores of these measures across younger children as well as 
language disordered children. Fletcher & Garman (1988) observed NP determiner 
omission in the samples of their English-speaking language impaired subjects. Hence, 
further investigation in these aspects with language disordered Cantonese-speaking 
children is recommended. 
Auxiliary Analysis 
Modal auxiliaries occur more frequently in seven-year-olds' narratives. 
Nevertheless, the quantity of auxiliaries is small even in the seven-year-olds' stories. This 
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is partly related to the context of the story. Fletcher & Garman (1988) state the obligatory 
contexts for the occurrence of auxiliary: verbs that are marked by progressive or perfective 
aspect and those in construction with the negative particle "not".However, this rule does 
not apply to Chinese languages. Chinese languages (including Cantonese) have no markers 
of tense, but use suffixes to signal aspect (Li & Thompson, 1981; Cheung, 1972). No 
auxiliary is obligatory in signalling aspect. Cantonese predicatives when carrying negative 
particles Mi>", "cl-", "A" are not necessarily accompanied by an auxiliary, either. An 
example can illustrate this point: 
' (Hit . *> * ^ * *• A 
he not know cla.3 dog go perf.AM where 
(He does not know where the dog has gone) 
The negative particle "c&" is not preceded by an auxiliary, as opposed to that preceded 
by the auxiliary "does" in English. Hence, the use of auxiliary largely depends on the 
context of the "standard" story text. There are only four instances of auxiliaries in the 
"standard" text. This provides inadequate models for the contexts to use auxiliaries. For 
those auxiliaries used in the "standard" text, two thirds of the older subjects and one fourth 
of the younger subjects use the same auxiliaries in similar contexts. This finding implies 
that those auxiliaries ( Ifwill, 5 ^ can, *Jgg may) at least emerge at the age of four. 
Owens (1988) claims that modal auxiliaries emerge between late two years of age and 
early three years in English-speaking children. The scarce occurrence of auxiliaries in the 
narratives of even four-year-olds may then be due to the lack of obligatory contexts 
requiring auxiliaries, instead of the childrens' not acquiring the auxiliaries. 
The lack of differences in the type-token ratio of auxiliary in different age groups 
is due to the small quantity of auxiliaries used. Subjects either didn't use any auxiliary, or 
^roughout the text and the appendices, cla. stands for classifier, AM for aspect markers (prog, for progressive, peif. 
for perfective, sta. for static aspect respectively), det. for demonstrative, aux. for auxiliary, comp. for complement, part, for 
particle and UP for utterance particle. 
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used a few auxiliaries with different types, resulting in a large range of type-token ratio. 
No consistent trend can thus be found in both groups. 
Aspect Marker Analysis 
The average number of AMs each predicative carries is greater in the four-year-
olds than that of the seven-year-olds. This is not due to the reduction of total number of 
AM used by older subjects. The average amount of AM used by subjects in each group 
is comparable. In fact, this finding is the result of increasing complexity of utterances used 
by the seven-year-olds. The larger quantity of complex sentence such as co-ordinated 
sentences, subordinated sentences and serial verb construction (SVC) gives rise to larger 
amount of predicatives. These increased number of predicatives are not always marked 
with aspect. For instance, in SVC, it is rare to have both predicatives marked with aspect. 
Utterances such as the following are unlikely to occur 
e.g.*4 4 JO % •& fc *L & 
He walk Prog.AM comp. eat perf.AM rice 
Consequently, the extent of AM usage per unit predicative is lower in the seven-year-olds' 
narratives. 
Classifier Analysis 
Classifier usage was examined through the type-token ratio. The older subjects are 
found to score lower than the younger subjects on this measure. This result does not agree 
with Cheung et al (1991) and Tse (1992)'s findings. These authors found that children 
between the ages of three and a half and four have already used a wide variety of 
classifiers. The mismatch can be explained by referring to the sample. For the age four 
group, the highest number of classifiers did not exceed ten, while in the age seven group, 
number of classifiers used by most subjects exceeded ten. Owing to the setting of the story 
(three characters, two dogs and one police car), only a few types of classifiers can be 
'Sentences marked with * are either incorrect or unlikely in Cantonese 
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elicited e.g. , 5 ^ V ' t \ ' V . As a result , the classifier type-token ratios of four-year-olds is 
generally higher than that of the seven-year-olds. 
Phrase Level Structural Analysis 
NPs produced by seven-year-old subjects is similar to the NPs produced by the 
four-year-old group with respect to their expansion. This result is consistent with Fletcher 
& German (1988)'s quantitative analysis of English-speaking children's NP expansion. 
Cheung et al. (1991) also found that the usage of various elements in NPs (attributives, 
classifiers, nouns, possessive adjectives) are relatively stable at about four years of age in 
Cantonese-speaking children. This indicates that the NPs produced by the four-year-olds 
are stable and thus not much change in the complexity of NPs at age seven is observed. 
Predicative phrases are found to expand as children grow older. Owens (1988) 
suggests that verb phrases appear to offer greater difficulty for children than NPs. Similar 
problem occurs for predicative phrases in Cantonese. These difficulties, as suggested by 
Owens (1988), may be related to the syntactic marking of semantic relationships when 
predicatives combine with other elements, e.g. complements, to form PPs. The difficulty 
in learning how to state the underlying relationships between predicatives and the 
elements modifying them may account for the greater amount of time needed for 
acquisition of PPs compared with NPs. 
Another possible explanation is the increasing use of complex sentence structures 
with increasing age, particularly the serial verb construction (Appendix B.I(A)) and 
complex modifiers. In SVC, the first predicative always serves as a modifier of the second 
predicative (Chao, 1968). This contributes to the increasing complexity and expansion of 
PPs. 
Clause Level Structural Analysis 
The two indices PropC and PropMC are equally sensitive in reflecting the amount 
of complete sentences used by children of different age groups. Both indices suggest an 
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increasing proportion of complete sentences in the seven-year-olds' narratives. Zhu (1979) 
and Kwong (1992) found similar results in that the percentage of minor sentences 
decreases while the percentage of complete sentences increases with children's age. 
Besides the increasing use of complete sentences, the MSL of the seven-year-olds 
is also longer compared with the four-year-olds. The result is highly correlated with 
research indifferent languages, e.g.Cantonese (Kwong, 1992), Mandarin (Zhu, 1979) and 
English (Klee, 1992). This increase in MSL is due to the more frequent use of modifiers, 
composite sentences, complete sentences and the expansion of sentence constituents as 
children get older. 
Structurally more elaborated sentences were found in the stories of the seven-year-
olds. The Structural Elaboration Index is useful in detecting this change. Congruent with 
Kwong (1992) and Zhu (1979)'s findings, this structural elaboration is highly correlated 
with the predicate elaboration (r=.9), modifier usage (r=.93) and composite sentence 
usage (r=.74). Subject elaboration accounts for only a little amount of overall structural 
elaboration, as shown in the lack of subject expansion as children grow older. Predicate 
elaboration is the main factor leading to the increase in overall structural complexity. One 
main type of predicate elaboration in seven-year-olds' stories is the use of serial verb 
constructions. The occurrence of SVC in seven-year-olds' narratives is three times that of 
the four-year-olds. The increasing complexity and use of modifiers also lead to predicate 
expansion, which in turn results in overall utterance expansion. This notion is supported 
by Kwong (1992) and Klecan-Aker & Hedrick (1985)'s findings. 
A significant increase in the number of composite sentences is observed in seven-
year-old children. Contrary to the finding of Kwong (1992), both compound and complex 
sentences are found in the narrative sample. The result is very similar to that of Zhu 
(1986) in that a rapid growth of composite sentences is observed between the age of four 
and six. The percentage of composite sentences are similar and become stable for six 
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(37% from Zhu (1986)'s study) and seven years of age (34% in the present study). 
Consistent with Tager-Flusberg, de Villiers & Hakuta (1982), phrasal co-ordination 
are frequently found in the stories of four and seven-year-olds in the present study. The 
use of these phrasal co-ordination is similar in both groups. 
No relative clause is found in the narrative speech in the present study. Menyuk 
(1977) confirms the rare occurrence of this sentence type by the age of seven. Karmiloff-
Smith (1986) concludes that this is due to rather limited diversification of already well-
established syntactic repertoire in the early school years. This diversification occurs only 
at later school years. 
Connective Analysis 
Connective analysis reveals that children at the age of seven use more connectives 
compared with the four-year-olds. The connectives are mainly used for co-ordination 
(phrasal, clausal and sentential). Few sub-ordinated clauses are joined to principal clauses 
by connectives. In fact, the main type of sub-ordinated sentences used by children in the 
present study is pregnant sentences (Appendix B.I(A)), in which the relationship between 
the embedded clause and the principal clause is so tight that no connective is required 
(Chao, 1968). Zhu (1986) found a similar increase in connective usage with increasing age. 
The small amount of connectives in four-year-olds' narrative may be related to the 
incomplete understanding of the meaning of connectives, as well as the immature cognitive 
ability in discovering the relationships between events / objects before the age of five. 
Utterance Particle Analysis 
UPs are extensively used in the narratives of the seven-year-olds. Contrarily, four-
year-olds seldom use UPs in retelling stories. The finding of reduced UP usage by the 
four-year-olds concurs with the finding of Cheung et al (1991). Although the use of UP 
is agreed to be largely idiosyncratic, the consistent trend observed in this study regarding 
the differences between the two age groups needs further examination. It is suspected that 
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children at the age of four may start to realize the formality of story retelling as opposed 
to conversation. Together with children's awareness of informal quality inherent in the use 
of UP, four-year-olds tend to prevent the use of this category in their stories. Whether this 
hypothesis holds can be investigated by analyzing language sample (produced in both 
formal and informal situation) from a group of four-year-olds. 
GENERAL DISCUSSION 
Production Analysis 
The purpose of incorporating Chinese and Cantonese grammar into Saffran et al 
(1989)'s production analysis is to devise a set of quantitative measures which can capture 
essential characteristics of syntactic development in Cantonese-speaking children. As 
opposed to other quantitative analyses (e.g. MLU), no one "global"score is derived in the 
present analysis. Instead, a set of quantitative measures reflecting development and 
structural complexity at different levels of syntactic organization are introduced. It is 
therefore difficult to evaluate the usefulness of this analysis procedure by comparing 
scores obtained with other quantitative measures. However, there are measures at each 
level of analysis that can reveal quantitative differences between four- and seven-year-olds' 
expressive syntax. Hence, these indices (e.g. Structural Elaboration Index) are said to be 
useful as measures for analyzing Cantonese syntax development. Altogether there are 14 
indices that can reflect these developmental changes. For the remaining ten, four of them 
are speculative in nature and further investigation on larger samples is needed. 
Despite the usefulness of some measures, the analysis procedure has its own 
drawbacks. One problem is that errors in the usage of grammatical categories or structures 
are not indicated in the analysis. An example is the incorrect use of classifier by four-year-
olds. In the narratives of some four-year-old subjects, the noun W(dog) was modified by 
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the classifier v ^ " instead of n%%\ However, this incorrect classifier usage cannot be 
revealed by referring to the analysis results. This in fact is a disadvantage of many 
quantitative analyses. In order to deal with this issue, a "problematic production" column 
is added to the Production Analysis Worksheet, so that any problematic /ambiguous 
/immature production can be marked for later qualitative analysis. 
Another drawback of the analysis is the redundancy of indices. As can be seen 
from Table 1, the statistical analysis of Mean Subject Length and Subject Elaboration 
Index results in essentially the same finding. Actually, the Subject Elaboration Index is 
derived from the Mean Subject Length. Similar relationship holds for Mean Predicate 
Length and Predicate Elaboration Index. PropC and PropMC are two indices measuring 
complete sentence usage. These redundancies can be removed by discarding either one 
in the pairs. 
As explained under the Classifier Analysis, story context poses great influence on 
children's production. This is particularly obvious when the use of the grammatical 
category is not extensive, e.g. auxiliary. In order to counterbalance this effect, more than 
one syntactically balanced stories is recommended to elicit narrative sample for analysis. 
The famous English "Bus Story" (Renfrew, 1969) may be a good candidate for translating 
into Cantonese. 
Syntactic Development 
One aim of the present study was to investigate the development of expressive 
syntax in Cantonese-speaking children. Findings of the study reveal that syntactic 
development continues after the age of five. Complex sentence structures such as complex 
modifiers, coordinated and sub-ordinated sentences, serial verb construction and pivotal 
construction (Appendix B.1(A)) develop at the period of four to seven. This agrees with 
many researchers' findings (Bowerman, 1979; Kwong, 1992; Tager-Flusberg et al, 1982; 
Zhu, 1986, etc). Phrase level expansion is also found, particulary at the predicative 
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phrases. The quantity of various grammatical categories (aspect marker, auxiliary, 
classifier and connective) are found to increase with age. In addition, some general 
measures such as MSL, proportion of complete sentences and total number of morphemes 
also increase with subjects' age. 
The findings of this study generally agree with findings of other research on 
syntactic acquisition, both in English and Chinese. This provides a picture of how normal 
Cantonese-speaking children's syntax grows, particularly at the late preschool years and 
early school years. 
Clinical Implication 
The present study can be viewed as the first step in developing a screening tool 
for use in speech therapy clinics in Hong Kong. This tool can be applied to a wide range 
of population. For instance, hearing impaired children are described as following an 
approximately normal course of language development but in a delayed fashion 
(Lenneberg, 1966 cited in Singleton, 1989). The mentally retarded are also reported to 
have language delay that consists essentially of a slowing down or spreading out of the 
normal developmental sequence (Singleton, 1989). Since 14 indices of this analysis 
procedure are effective in distinguishing children of different ages, and hence different 
syntactic abilities, they may also be useful in differentiating language delayed children 
from age-matched normal children. Further investigation on the usefulness of the 
procedure in differentiating children of other age ranges, as well as language delayed 
children is urged. 
Besides being used as a screening tool, the indices would be quick and convenient 
to use as tools for documenting progress in therapy process. 
Data on the development of Cantonese-speaking children's expressive syntax is a 
useful resource in speech therapy clinic. The trend of development of different syntactic 
categories and grammatical structures can be a guideline for planning treatment goals. For 
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instance, a seven-year-old child with low score in Composite Index indicates the lack of 
co-ordinated and/or sub-ordinated sentences. A speech therapist can thus plan treatment 
according to this child's problem by incorporating different types of co-ordinated and sub-
ordinated sentences in therapy. This also raises concerns about the development of other 
complex sentence structures, and hence lead to further examination and analysis. 
The main aim of conducting this study lies on its practical value. It is hoped that 
this production analysis procedure would provide a means for practising speech therapists 
to assess Cantonese-speaking children's syntactic ability, as well as disability. It is also 
hoped that the quantitative measures and the data of syntactic development as obtained 
in this study can provide some insight for specific qualitative analysis and treatment. 
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APPENDIX A 
Instructions for Collecting Narrative Sample 
I. Eliciting The Narrative Speech Sample 
A. Rapport must be gained before any task begins, through conversation and free 
play using toys, e.g.puppets, cars, blocks, etc. Get the Subject's attention before 
telling him/her the story. The standard text of the simple story " 'M^t i ] " (based 
on "Ann & Ben") is told using a wordless picture book. The subject is than asked 
to re-tell the story to another experimenter who is absent when the story is first 
told to the child. The sample obtained is used to provide recognizable targets for 
analysis. When subjects claim not knowing how to re-tell the story, they are 
reminded of the tittle of the story and are encouraged to look through all the 
pictures once before re-telling the story. 
B. Experimenter^ interruptions should be kept to a minimum. The use of specific 
questions that can be answered with a single word, or that can provide cues to the 
structure of the answers, should be avoided. When a child fails to continue, the 
following prompts can be used : Akfe^ (what's next ?)$£df >J(Go ony^gti^ 
(what's more)^t^ffsij (what happen),etc. 
II. Transcription of the Narrative Speech Sample 
A. Cantonese orthography should be used, except when there are articulation errors. 
In such cases, recognizable though mis-articulated words should be transcribed 
phonetically in IPA with tone stated, and their well-formed equivalents should be 
put in parenthesis beside the phonetic transcription. 
B. Comments and questions by the experimenter should be included in the transcript 
on a new line and clearly marked as experimenter's speech. 
C. Punctuation should not be used. 
D. Prosodic contours should be marked in the text so that they can help in 
determining utterance boundaries: upward sloping lines are used to indicate rising 
intonation; downward-sloping lines are used to indicate falling intonation; and 
straight lines are used to mark flat intonation. 
III. Extraction of Narrative Core 
Further analysis is based on a corpus that is assumed to represent the 
propositional speech that the subject produces. 
The following items are excluded (crossed out on the transcript) when 
extracting narrative speech sample for analysis: 
A. All utterances that are direct responses to specific questions or prompts by the 
experimenter. Utterances that seem to copy the structure of experimenter's 
utterances are also excluded. The child's response in the following exchange is 
omitted: 
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Ex: SA $ H * * J : * ? 
then pick cla. dog go where UP 
Then , where does she bring the dog to? 
C: ftfc * 1 4 £ &g . 
then pick that dog go park 
Then, bring the dog to the park. 
While the child's response in the following exchange should be retained: 
Ex: iftft.Jfc«? 
then what? 
What's next 
C: J&&& 3 | | ^) 
they chase cla. dog 
they chase the dog. 
B. All comments that the subject makes on the narrative during the retelling task. 
For example, og- ;RQ (don't know),#cl|:IL^|'(I can't remember) . 
C. All "starters" that the child used habitually, e.g./Kem22//le33/ 
D. All material that is subsequently repaired. Categories of repairs are as follows: 
1. Repetition - eliminate all the repetitions except the final occurrence of the 
repeated word, fragment or sentence. Retain the repetition when it is 
used for emphasis, ([bracket] indicates materials to be omitted): 
[he cross perf.AM road UP ] he cross perf.AM road UP 
but in 
t -§9 £ 4 4* * •# £ 
cla. dog run very fast very fast 
That dog runs very very fast. 
Nothing is deleted as the phrase -$*fe; (very fast) is repeated for emphasis. 
2. Interruption - score the complete clause or the more complete fragment: 
[Kei go] Kei go park 
Kei goes Kei goes to the park. 
3. Amendments - Score amendments only: 
[Tung pull] Tung & Kei pull sta.AM cla. rope 
Tung pull Tung and Kei pull the rope. 
32 
4. Elaborations - score the most elaborated utterances only: 
they chase [that dog] that 2 cla. dog 
They chase [that dog] those two dogs. 
IV. Segmentation of Narrative into Utterances 
Words that form a coherent unit are bracketed in the transcript and 
regarded as individual "utterance" for further analysis. The following factors 
should be taken into account when segmenting the sample into utterances. 
A. Syntactic Indicators : A syntactically well-formed sentence should be taken 
as an utterance unless there are strong contraindications (e.g. prosody). 
Utterance particle is another indicator of utterance boundaries as it marks 
the end of an utterance. 
B. Prosodic Indicators : Falling intonation usually suggest the end of an 
utterance. 
C. Pauses : Though not invariably useful, pauses are usually reliable indicator 
of utterance boundaries, especially in older children. 
D. Semantic Criteria : Semantic completeness and well-formedness are useful 
in determining utterance boundaries. However, since this analysis is a 
syntactic one, less weight should be put on this area. 
All of these factors can be used in segmenting narrative samples. The overall 
pattern of a subject's production (e.g. pause pattern) must be considered when segmenting 
utterances. 
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APPENDIX B 
Guidelines for Charting & Scoring 
I. Charting Proceduresdlse Production Analysis Worksheet, Appendix C) 
A. Utterance Types are designated as follows : 
1. Minor SentencesMD: These are the utterances that have only one 
immediate constituent of a complete sentence, i.e. either the subject or the 
predicate. 
e.g.(l) ft * . 
go perf.AM 
left 
2. Complete sentences(O: Utterances that have both subject and predicate 
are classified as complete sentences. 
e.g.<2) 44 Zk % 4D 
Kei chase cla. dog 
Kei chases that dog. 
3. Compound SentencesfPO): Compound sentences include utterances that 
have two or more component clauses in coordinate relation. Connectives 
(conjunctions and repeated or correlative adverbs) may or may not be used 
to join the component clauses. When no connective is used, the component 
clauses are of parallel structure. Prosody should be taken into account 
when judging whether an utterance is compound or two separate 
utterances (Chao, 1968). 
e.g.(3) 1 $ Jt & fHLfc M. *• && 
cla. dog go perf.AM and it cross pref.AM road 
That dog has left and it has crossed the road. 
(4) in - rtr fc f ^ j - f c #y 4L ! & £ 'MI 
she on one hand eat ice-cream on one hand pull progAM cla.dog go park 
She eats ice-cream as she brings that dog to the park. 
Some examples of connectives that can be used to join clauses into 
compound sentences are as follows: 
conjunction : fif%&(md),fe4k.$ut),$% (or) 
repeated/correlative adverbs : 3~ — •*- (too too),-$& "~&&(on 
one hand....on one hand),vfy (but also), %fc (also), SMt (then) 
4. Complex Sentences(PL) There are three types of complex sentences. One 
is the pregnant sentence, in which the child clause is embedded in the 
mother sentence as one of its essential constituents (Chao, 1968). 
e.g.(5) * * t U fe*^M Md & y ^ ft j & 
uncle say he at street end find comp. two cla. dog 
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Uncle says that he finds the two dogs at the end of the street, 
compressed form of this type of utterance is also counted. 
e.g.(6) Jfcjfe. U J5 HB i 4 
Tung say walk that side 
Tung says they walk to that way. 
Another type of complex sentences is consisted of a dependent clause and 
a principal clause and each clause is complete in itself. 
e.g.(7) i >ft 2> U m j& « « M M J & j * && H *£ frh 
when he go comp.road side part-time traffic light already turn perf.AM red 
When he arrived at the road side, the traffic light has already turned red. 
Sentences with relative clauses are also classified as complex sentences. 
e.g.(8) »W % J- S ^ fti M% & ^3 *B ^ £ * 
that cla, wear suit part, uncle find comp. that two cla. dog 
The uncle who wears suit found those two dogs. 
Connectives are seldom used in complex sentences but some connectives 
(usually adverbs) are used, especially in the second type of complex 
sentences. Examples of these connectives include 
(although but) ,^-^ "fea (if then), TB&.«.'ftoL(because so)and 
.--i#/fiL ( before/after....) 
5. Pivotal ConstructionflPV) A pivotal construction is a sentence with two verbal 
expressions and one nominal expression. The nominal expression is inserted 
between the two verbal expressions, serving as the object of the first verbal 
expression and subject of the second verbal expression. The pre-pivotal verb (first 
verb) is usually of "cause to* types, such as »H (ask), t£ (help), if (request), 
etc.(Chao, 1968). 
e.g.(9) t i ^ ^ % &. &-
Tung find policeman help him 
Tung asks a policemen to help him. 
6. Serial Verb ConstructionfSVC) Serial verb construction is a sentence with two or 
more verbal expressions in series.Nominal expression may or may not be present 
between the verbal expressions (Chao, 1968). 
e.g.(10)<fc*B4fcfcS SLi 
They at park play 
They are playing at the park. 
(11) & 49 J l &fe 3&L ^ $ $ f c £ 
cla. dog give uncle hold pre! AM comp. police station 
That dog was taken to the police station by the uncle. 
Utterances may show combination of the above utterance types. For 
instance, a complex sentence can also be a complete sentence (example 5). This 
sentence can thus be marked by CPL. Similarly, serial verb construction can also 
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be minor. In this case, the utterance type is MSVC. 
B. number of Morphemes : Morpheme is defined as the smallest unit that conveys a 
meaning. A detailed description of how to distinguish morpheme, word and 
character are given by Killingley (1979). Count the number of morphemes in each 
utterance, giving one point for each individual morpheme (both bound and free 
morpheme ), not character. Proper nouns are designated as one morpheme. 
e.g.(12) t | M # f ^ % = > 6 morphemes 
Tung and Kei also very frightened 
Tung and Kei are all very frightened. 
C. Number of Noun Phrases : Count all occurrence of phrases that have nouns as their 
heads. 
D. Number of Determinative Structures (Classifier with I without demonstrative) : As a 
special characteristic of Cantonese, demonstrative always combine with classifiers 
to perform their determinative function. However, demonstratives themselves can 
be omitted while the classifiers can still perform the determinative function, i.e. 
demonstratives are optional. Hence, the number of determinative structures 
(classifier with / without demonstrative) is counted instead of the number of 
demonstrative. 
e.g.(13)jB. fefe &. >#j p® 4 . A = > 2 determinative structures 
cla. uncle found comp. that cla. dog 
That uncle found the dog. 
E. Number of Pronouns : For this score, count the personal pronouns only, these 
include : 4$ (Q,«*e<We), & (You), 4fc*S(You ), & (He/She),^*i^They). One 
exception is that when quantifiers and demonstratives (used with classifiers) occurs 
in noun position, they are counted as pronouns. 
e.g.(i4) - 4m $L & x 4$ - m -at >& j * <& 
one cla. pull Sta.AM big dog, one cla. pull sta.AM little dog 
One is pulling the big dog while one is pulling the little dog. 
e.g.(15)jbjt>& I I *5tl 
this cla. is Tung part. 
This is Tung's. 
F. Number of Predicative phrases : For this score, count the number of phrases that 
contain verbs or adjectival verbs as their heads. 
e.g.(16)fe*&Js g. j& ,§£& = > ! predicative (verb) phrase 
they rush pert".AM comp. road 
They have rushed through the road. 
e.g.(17)iftr!8L ffi ^ /^ = > 1 predicative (adjectival verb) phrase 
Kei very happy 
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Kei is very happy 
G. Number of Attributives : In this column, the number of words, phrases or clauses 
that perform attributive function, ie. modifying nouns, are counted. Owing to its 
function, it is similar to the adjective, adjective phrase and clauses in English. 
However, adjectival verbs are excluded in this count, ie. adjectives that take the 
position of a verb. Numerals and possessive adjectives such as (my), 
(their) are also counted as attributives. 
e.g.(18)^ j£: % «& jMfe= > 2 attributives 
red light change pref.AM green light 
Red light has changed to green light. 
e.g.(19)^B^ •& jip^, =>no attributive 
they very worry 
They are very worry. 
Some attributives are marked by particles (e.g. »£, <5L1). The relative clause in 
example (8) is an instance of attributive marked by "°Ri". 
H. Number ofAdverbials : Included in the count are words, phrases and clauses that 
have adverbial function, i.e. modifying predicatives, attributives and other 
adverbials. Negative particles CJK **&*:& *^ fc ) are also designated as adverbials. 
According to Chao (1968), the first verb in serial verb constructions is usually used 
to modified the verb following it, i.e. performing an adverbial function. Hence, the 
first verb in SVC is assigned as adverbial. 
e.g.(20)$£ !^ i f . f i « # = > 2 adverbials 
Kei and Tung also not enough power 
Kei and Tung are not strong enough 
e.g.(21) "f lb J L » ^ ^ ^ ^ ^ = > 1 adverbial 
policeman use walkie-talkie ask other policeman 
The policeman uses a walkie-talkie to ask other police. 
In some circumstances, adverbials are marked by the particles " " and " 
e.g.(22) tnW % $ -& & * < = > 2 adverbials 
suddenly cla. dog very fierce part, bark 
Suddenly, the dog barks fiercely. 
When adverbials are to perform connective function (see section LA (3) and 
LA(4)), they are excluded in this count to prevent double charting. 
I. Auxiliary Score : This counts the total number of auxiliaries in each utterance. In 
Cantonese, these include all the model auxiliaries : ^ (will / shall), $M& 
(should), ^ *L (can), "5% (may), ^ J l (must), jjg £) (can), etc. 
J. Auxiliary Token : Enter the auxiliary tokens (types of auxiliaries used) for each 
utterance. 
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K. Number of Aspect Markers : According to Cheung (1972), there are seven kinds of 
aspect in Cantonese. Except for the first kind (f J&#1 , Common Aspect), other 
aspects are marked by their respective markers. These include *£ (perfective 
aspectti^y** ), ^(experiential aspect&M4$\^ (progressive aspectJM5W&), 
ffi (lasting aspect, %$fcfa), te* (static aspect, %$& ),&t)#nchoatic aspect, Ifik 
L. Aspect Marker Token : Enter and count the types of aspect markers used in each 
utterance. 
M. Number of Classifiers : For this score, counts the total number of classifiers per 
utterance, excluding those used to perform determinative function. 
e.g.(23)(*f®) % 1 | % * / t <$ M_ A- >$& = >1 classifier 
(that) cla. policeman pull sta.AM two cla little friend 
That policeman is holding the two children's hands. 
N. Classifier Token : Entered in this column is the types of classifiers use in each 
utterance. 
O. Number of Open Class Words, Classifiers, Pronouns, Determinative Structures and 
Connectives in Noun Phrases : For this score, the total number of open class words 
(nouns, pedicatives, attributives and adverbials), classifiers (section M), pronouns 
(section E), determinative structures (section D) and connectives (section W) in 
noun phrases is counted. The noun phrases include those in main clauses, 
coordinated clauses and subordinated clauses. 
e . g . ( 2 4 ) t l B 4A i t >fe. 4 » 4 48 = > score Y 
Tung and Kei chase sta.AM that two cla, dog) 
Tung and Kei are chasing the two dogs. 
P. Number of Open Class Words, Auxiliaries, Negative Particles, Aspect Markers and 
Complements in Predicative Phrase : Enter the number of open class words, 
auxiliaries, negative particles, aspect markers and complements in predicative 
phrase into this column. For the designation of auxiliaries and aspect markers, 
refer to sections I and K respectively. Negative particle include "-jfe11,"^", "r^" 
and w *& ".According to Cheung (1972), there are eight types of predicative 
complements, namely resultative complement (e .g .^^JU , 3$i j | , ), phase 
complement (e.g. rgL^l ,J5s^3uiS.), intensifying complement (e.g. Jtgjb ,$J 
<§$ffc), directional complement (e.g. jt*#>& J^, Jfj ^ ), potential complement 
(e.g. c%l&^^s), recovering complementing, !&§£%&), descriptive complement 
(e.g. 8M|lfc ), and complement of extent ( e . g . ^ S ^ S | ^ ^ ) . 
e.g.(25)^^Jli ^L ^L ^ ^ A I*L 4 . = > score of 5 
they see not comp. cla. dog perf.AM where) 
They did not see where the dog has gone. 
Q. Number of Subjects : Chao (1968) claimed that a full sentence in Chinese has two 
immediate constituents, a subject and a predicate. The grammatical meaning of 
subject is topic while that of predicate is comment. That is to say, the subject is 
the subject matter to talk about, and the predicate is the speaker's comments on 
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the subject. Owing to this reason, the subject of an utterance need no be the actor, 
it can also represent the location, the time and the condition for the predicate. 
e.g. (26)*. 49 fl M S) •& & »£ 
big dog and little dog at here bark 
The big dog and the little dog is barking here. 
(27) »lkj>tft. && & & J^ 
this cla. road very many car 
There are many cars on this road. 
(28) % >fe £ >j m j& <tfJ*«ft,l 4b £ii£ A ^ . £ & 
when he go comp. road side part.time cla. dog already cross perf.AM road 
When he arrived at the side of the road, the dog has crossed the road. 
(29) gft & few ^ * h , >fs&# at ^ >&. *® & 
although they very big power but also catch not sta.AM cla. dog. 
Although they are very strong, but they cannot catch those dogs. 
Owing to the extensive use of ellipsis in Cantonese, the relationship 
between subject and predicate is loose. Consequently, not all utterances have both 
subjects and predicates. Score only the subjects of the main clauses while the 
subjects of subordinated clauses are not counted in order to prevent double 
charting. 
R. Number of Open Class Words and Pronouns in Subjects : Enter the number of open 
class words plus pronouns in the subject of the main clause of each utterance. 
Subjectless utterances score zero point. For instance, example (28) scores 6 points 
in this count. 
S. Number of Predicates : As mentioned in Section (Q), predicates are comments to 
the subjects. This score differs from the counting of the number of predicative 
phrases (Section F). Predicative phrases only include predicatives and the elements 
modifying them, e.g. complements and auxiliaries, while predicates also include 
element following the predicatives, e.g. object, embedding clauses and utterance 
particle, etc. The part not underlined in examples (26)to (29) are all predicates of 
the respective utterances. 
T. Number of Open Class Words & Pronouns in Predicates : Count the number of open 
class words and pronouns in the predicate of each utterance, giving one point for 
each word. Example (29) scores 4 points with regard to this charting. 
U. Number of Co-ordinated Clauses : For those utterances belonging to the utterance 
type of compound sentences (PO) (Section A.3), there is at least one co-ordinated 
clause in addition to the main clause. Both examples (3) and (4) have one co-
ordinated clause and thus are credited one point. For sentences without co-
ordination, zero score is credited. 
V. Number of Subordinated Clauses : When an utterance is designated as a complex 
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sentence (PL) (Section A.4), it contains at least one sub-ordinated clause. Each 
sub-ordinated clause scores one point in this count. Examples (5) through (8) all 
have one sub-ordinated clause and each of them is given one point. Co-ordination 
and sub-ordination can be found simultaneously in one sentence. 
e.g.(30) fc& i i J& tft, jfc_/&4&& -* 4$fe= > 1 coordination, 
2 subordinations 
Tung say go this side but Kei say go that side 
Tung says that he goes this way but Kei says she goes that way. 
W. Number of Connectives : In this column, count all occurrence of connectives in each 
utterance. These not only include conjunctions, but also some adverbs serving 
connective function (i.e. repeated or correlative adverbs). Examples of connectives 
are listed in Section A.3 and A.4. Connectives used in phrasal co-ordination, 
clausal co-ordination / sub-ordination and discourse cohesion are also included in 
this count. 
e.g.(31)4tJL && %r 1 | . i ^ ^ 1 * 1 ^ ^ *& = > 2 points 
Kei and Tung very fear then they chase cla. dog 
Kei and Tung are very frightened, then they chase the dog. 
X. Connective Token : The types of the connectives used in each utterance are 
recorded in this column. The number of the types is then calculated for further 
analysis. 
Y. Number of Utterance Particles : Utterance particles (UPs) are the particles added 
to the end of utterances in order to help express different intonations. Cheung 
(1972) suggested that there are 17 UPs in Cantonese. Combination of these UPs 
to form complex UPs is allowed. A complex UP is charted as one UP as it usually 
shows different meaning and intonation compared with each component in the 
complex, i.e. it is a compound. 
e.g.(32)fc. j& # * i &»fe = > 1 U P 
red light turn perf.AM UP UP 
The red light has changed. 
Z. Utterance Particle Token : Entered in this count is the types of the UPs used in 
each utterance. The total number of the types is then calculated for later analysis. 
** Problematic Production : Any problematic, immature or ambiguous production can 
be marked in this column for later reference or other analyses, e.g. qualitative 
analysis. 
In case of ambiguity or uncertainty in the charting of a particular item, 
please refer to Chao (1968), Cheung (1972) and Killingley (1979). 
II. Production Analysis (Use Production Analysis Summery Sheet, Appendix D) 
Sums from the appropriate columns in the scoring sheet are entered into 
items (A) through (B) of the analysis sheet. Calculations for the structural analysis 
are specified on the analysis sheet. 
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APPEI ^ DIX D 
PRODUCTION ANALYSTS SUMMARY SHEET 
Name: 
Age/Sex: 
(A) No. Nouns 
(B) No. Determinative Structure 
(Classifier w/w-out 
Demonstrative) 
(C) No. Pronouns 
(D) No. Predicatives 
(E) No. Attributives 
(F) No. Adverbials 
Lexical Category 
Date: 
Sample Type: 
Determinative Structure Index 
(B/A) 
Noun-Pronoun Ratio 
(A/C) 
Noun-Predicative Ratio 
(A/D) 
Modifier Index 
(lE+Fj/O) 
Auxiliary Analysis 
(G) Total AUX Score_ 
(H) No. AUX Type 
AUX Usage Index I 
(G/D) 
AUX Usage Index II 
(H/G) 
Aspect Marker Analysis 
(I) No. Aspect Markers_ 
(J) No. A.M. Type 
Aspect Marker Usage Index I 
(I/D) 
Aspect Marker Usage Index II 
(j/i) 
Classifier Analysis 
(K) 
(L) 
No. Classifiers 
No. Classifier Type_ 
Classifier Index 
(L/K)_ 
Structural Analysis (Phrase Level) 
(M) No. Open Class Wds, 
Connectives, Classifiers, 
Pronouns & Det. Structures 
inNP 
(N) No. Open Class Wds, Aux. Negative 
particles , Aspect Markers & Complements 
in Pred. Phrases _____ 
Noun Phrase Expansionlndex 
OM/AJ-I) 
Predicative Expansion Index 
([N/D]-l) 
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Structural Analysis (Clause Level) 
(O) Total No. of Sentences "S" P ropo r t i on of complete "Sr 
(P) 
(Q) 
(R) 
(S) 
(T) 
(U) 
(V) 
(W) 
(X) 
No. Complete "S" 
No. Morphemes 
No. Morphemes in complete'^" 
No. Subjects 
No. Open Class Wds and 
Pronouns in Subjects 
No. Predicates 
No. Open Class Wds & Pronouns 
in Predicates 
No. Coordinated Clauses 
No. Subordinated Clauses 
(P/O) 
Proportion of Morphemes in complete MS' 
(R/Q) 
Mean Syntactic Length 
(R/P) 
Mean Subject Length 
(T/S)^ 
(a) Sub. Elaboration Index 
([T/S] - 1) 
Mean Predicate Length 
(V/U) 
(b) Pred. Elaboration Index 
([V/U] - 1) 
Structural Elaboration Index 
(a + b) 
Composite Index 
([W + X] /0) 
Connective Analysis 
(Y) No. Connectives^ 
(Z) No. Connective Type_ 
Connective Usage Index I 
(Z/Y) 
Connective Usage Index II 
(Y/O) 
Utterance Particle Analysis 
(a) No. Utterance Particles^ 
(B) No. U.P. Type 
Utterance Particle Index I 
(fl/<*) 
Utterance Particle Index II 
(«/0) 
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APPENDIX F 
PRODUCTION ANALYSIS SUMMARY SHEET 
Name., , 
Story Told 
(A) NO. NARR. WDS 
Enter from analysis sheet 
(B) NO. OPEN CUSS WDS 
(C) NO. NOUNS 
(D) NO. NOUNS REQUIRING 
DET (NrOs) 
(E) NO. NrOs WITH OETS. 
(F) NO. PRONOUNS 
(G) NO. VERBS 
(H) NO. INFLECTABLE VERBS 
(J) NO. INFLECTABLE VERBS 
INFLECTED 
TIME (WDS/MIN) -
LEXK^ODNTENT 
Compute: 
NO. CLOSED CLASS WDS 
(A-B) 
PROP. CLOSED CLASS WDS. 
([A-BVA) 
DET INDEX (E/0) 
NO. NOUNS/NO. PRONOUNS 
(C/F)..... 
NO. NOUNS/NO. VERBS 
(C/G) * 
INFLECTION INDEX (J/H) 
AUX ANALYSIS 
(K) NO. MATRIX VERBS 
(L) TOTAL AUX SCORE AUX COMPLEXITY INDEX 
(IL/KM) 
STRUCTURAL ANALYSIS 
(M) NO. "S's" 
(N) NO. WDs IN "S's*. 
(P) NO. WDs IN TC's.. 
(Q) NO. WELL-FORMED 'S's*.. 
(R) NO. SNPs 
(S) NO. WDs IN SNPs 
IT) NO. VPs 
(U) NO. WDS IN VPs. 
(V) NO. EMBED01NGS.. 
PROP. WDs IN -S*s"(N/A)_ 
PROP. WDS IN 'SV + TCs 
(IN+P1/A) 
MEAN *S- LENGTH (N/U)„ 
PROP. W-F "S's* (Q/M) 
MEAN SNP LENGTH (S/R) 
(a) SNP ELABORATION INDEX 
([S/RJ-D 
MEAN VP LENGTH (U/T) 
(b) VP ELABORATION INDEX 
("U/TM) 
'S' ELABORATION INDEX 
(a+b) »™ 
EMBEDOING INDEX (V/ML 
S a f w , Bern* -i 3^0«r t^ Cl<(8l) 
A6 
A P P E N D I X G 
S t o r y T e x t 
fern m% maw &mm**m. 
m$Bft®.mmmi 
m m m •** m a m n * m m »y,a & m m *J m * £ m m m. 
mm,mmmm&%&9.M>-m%m±m. 
(Based on a simple story "Ann & Ben", MacMillan Education) 
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